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(54) ELECTRIC POWER STEERING FOR AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electric power steering 
for automobile for maintaining operation feeling without any feeling 
of wrongness even if failure such as voltage drop and 
instantaneous interruption occurs in the drive power supply of a 
torque sensor. 

SOLUTION: By detecting the failure in a power supply VI of a 
torque sensor 108 by the setoff function of a voltage-monitoring 
circuit 3 or a fail switch 2, the gain of an auxiliary steering force 
operation means 1 is gradually decreased and a torque command 
Ts to an electric motor for giving auxiliary steering force to an 
auxiliary steering device is gradually decreased. As a result, even if 
the power supply V1 fails while the auxiliary steering force is in 
operation, the auxiliary steering force cannot be lost immediately. 
Since the auxiliary steering force is gradually attenuated, a driver 
can continue stable handle operation without any feeling of 
wrongness where a steering handle suddenly becomes heavy. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The torque sensor which detects and outputs the control force which acts on a steering handle, 
An auxiliary control-force operation means to multiply the detection output passed from said torque sensor 
by gain, and to output as a command value of an auxiliary control force. In electric power steering for 
automobiles equipped with the controller for power steering which carries out feedback control of the 
driving torque of the motor of an auxiliary power steering system based on the command value passed from 
said auxiliary control-force operation means It is arranged between said torque sensor and said controller 
for power steering. If abnormalities arise to the drive power source of said torque sensor, it will carry out 
off between said torque sensor and said controller for power steering. The fail switch which forbids that 
the command value of an auxiliary control force based on the detection output of said torque sensor 
should be inputted into said controller for power steering, Electric power steering for automobiles 
characterized by preparing the auxiliary control-force adjustment device which off actuation of said fail 
switch is detected [ adjustment device ] and decreases gradually the input of the command value of the 
auxiliary control force to said controller for power steering. 

[Claim 2] Said fail switch is arranged between a torque sensor and an auxiliary control-force operation 
means between said torque sensor and said controller for power steering. It has the function which will 
carry out off [ of the electric connection between said torque sensor and said auxiliary control-force 
operation means ] if close [ of the electric connection between said torque sensor and said auxiliary 
control-force operation means ] is carried out and abnormalities arise to the drive power source of said 
torque sensor while the drive power source of said torque sensor operates normally. If off actuation of said 
fail switch is detected, said auxiliary control-force adjustment device Electric power steering for 
automobiles according to claim 1 characterized by being what has the function to decrease gradually the 
gain of said auxiliary control-force operation means until the command value of the substantial auxiliary 
control force in this auxiliary control-force operation means becomes zero. 

[Claim 3] Electric power steering for automobiles according to claim 1 or 2 characterized by establishing 
said torque sensor, an electrical-potential-difference monitor means to detect the abnormalities of the I/O 
electrical potential difference of each part of a circuit relevant to said controller for power steering, and 
the switch control means that carries out off [ of said fail switch ] in response to the malfunction detection 
signal from said electrical-potential-difference monitor means. 

[Claim 4] It is electric power steering according to claim 3 for automobiles carry out that it is the thing 
have the function which detects that the malfunction-detection signal from said electrical-potential- 
difference monitor means canceled said switch control means, and carries out close [ of said fail switch ], 
and have the function of increasing gradually the gain of said auxiliary control-force operation means until 
the gain in said auxiliary control-force operation means returns to the set point if said auxiliary control- 
force adjustment device detects close actuation of said fail switch as the description. 
[Claim 5] Said auxiliary control-force adjustment device is electric power steering for automobiles 
according to claim 1 or 3 characterized by being constituted by the analog voltage generating circuit which 
became independent of said auxiliary control-force operation means. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the circuitry of electric power steering for automobiles of 1 
operation gestalt which applied this invention. 

[Drawing 2] By the timing chart which shows an example of the timing of operation about the torque sensor 
and auxiliary control-force operation means, and EPS controller of this operation gestalt Drawing showing 
the supply initiation timing [ as opposed to an EPS controller in drawing 2 (a) ] of an electrical potential 
difference V1, Drawing showing the supply initiation timing [ as opposed to an EPS controller in drawing 2 
(b) ] of an electrical potential difference V2, Drawing in which drawing 2 (c) shows the initiation timing of 
CPU by the side of an EPS controller of operation, Drawing showing the supply initiation timing [ as 
opposed to a magnetostriction type torque sensor in drawing 2 (d) ] of an electrical potential difference V1, 
Drawing showing the supply initiation timing [ as opposed to an auxiliary control-force operation means in 
drawing 2 (e) ] of an electrical potential difference V2, drawing in which drawing 2 (f) shows the substantial 
initiation timing of an auxiliary control-force operation means of operation, and drawing 2 (g) are drawings 
showing the example of an output of the auxiliary control-force command value from an auxiliary control- 
force operation means. 

[Drawing 3] It is the flow chart which shows the outline of the processing carried out by CPU as an 
auxiliary control-force adjustment device and a switch control means. 

[Drawing 4] It is a continuation of the flow chart which shows the outline of the processing carried out by 
this CPU. 

[Drawing 51 It is a continuation of the flow chart which shows the outline of the processing carried out by 
this CPU. 

[Drawing 6] It is the block diagram showing the 1 conventional example of the circuitry for driving electric 
power steering for automobiles. 

[Drawing 71 By the timing chart which shows the 1 conventional example of the timing of operation about a 
torque sensor and an auxiliary control-force operation means, and an EPS controller Drawing showing the 
supply initiation timing [ as opposed to an EPS controller in drawing 7 (a) ] of an electrical potential 
difference VI, Drawing showing the supply initiation timing [ as opposed to an EPS controller in drawing 7 
(b) ] of an electrical potential difference V2, Drawing in which drawing 7 (c) shows the initiation timing of 
CPU by the side of an EPS controller of operation, Drawing showing the supply initiation timing [ as 
opposed to a magnetostriction type torque sensor in drawing 7 (d) ] of an electrical potential difference VI, 
Drawing showing the supply initiation timing [ as opposed to an auxiliary control-force operation means in 
drawing 7 (e) ] of an electrical potential difference V2, drawing in which drawing 7 (f) shows the substantial 
initiation timing of an auxiliary control-force operation means of operation, and drawing- 7 (g) are drawings 
showing the example of an output of the auxiliary control-force command value from an auxiliary control- 
force operation means. 
[Description of Notations] 

1 Auxiliary Control-Force Operation Means 

2 Fail Switch 

3 Electrical-Potential-Difference Supervisory Circuit (Electrical-Potential-Difference Monitor Means) 

4 CPU (Auxiliary Control-Force Adjustment Device, Switch Control Means) 

5 Control Section 
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6 Analog Voltage Generating Circuit 
100a, 100b Sensing coil 
101a, 101b Exiting coil 

102 Oscillator Circuit 

103 Buffer 

104a, 104b Rectifier circuit 

105 Comparator Circuit 

106 Smoothing Circuit 

107 Auxiliary Control-Force Operation Means 

108 Magnetostriction Type Torque Sensor 

109 Torque Detecting Element 

[Translation done.] 
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!Bai5tMU*-tr>-tf-l 0 8^EPSn> # hn-7llH» 
Lfc[§lB&ffi<BAffia«JE (e,«(Z>«EE) ^^aj"T^ 0 
[0 0 3 3] CPU4Bftfp7D^7A^iA 

— ^iE«T*fc»<0RAM#S:WU IC, jISJ&Atti 

>*I«nfc^f-^77-fi^»ttLfc EEPR 

[0 0 3 4] 7t D EM0B 6 (DOX'/O F F^] 
lE(DK£liCPU4l:«toTfilS$^ B 

[0035] B2H 'n&<D«Bicji*ii*fr^ffi»m 



(6) 

9 

(a) , 02 (b) \Zx<£ftZ><kolz^ if- yi, 3 >^ 
«Jf*Sl (IttT^mEEV 2 02 (e) 11^ 

[0 0 3 6] {iL, **MMIlr*^Ttt. 0 2 (f) 

fee p u 4 «ntt ufcaHfT«*»#«a)«kmti 

»Bl/T^60 2 (d) H^$tl*cfc-5llLT«Sah 
;i/^ir>it 1 0 8 Oftfl|BjcB*H»-r-5)«EEV 1 

0 8 C»t5*EV 1 (OMHte^-f 5 >^l:H IT 

rat, 07 (d) KSLfcfi£*wrtt'<, &^&mmm(D 

[0 0 3 7] Sfc, EPSn>hO — ^«J(BCPU(D» 
ff»Bte^<5>^(rMLTtt, 02 (c) H^TIO, 
07 (c) OSf5fe«»Jiil^«T»*o 

tO 0 3 8] -tLT. **Jfi»»l*^Ttt, Xt7U 

T s 0>ttaitf3,£«EE2. h t— a-r^<t^nK3£ 

£nT&9> CCD 2. 5 3K;Uh(7)ffl*^HM^«ffijS 30 

[00393— x-^yj >^ • a> K^s&itiHia 

Ts^SlE2. 5*;H-J;0 1>(£<, X^T 
U >y • A> K^*fi«EHS-&fc»*IHf«i«M6*aiJI 
^Sl^SfflrtSttSS^ttT s ti:*,£«E2. 5#;U 40 
KctOfeiftOi^o tit, f©ft«tTsW*#$, 
±0*ffWirtt»*«[T s £**«HE2. 5^ht(D 

Mi,* WW U iie-g-irJ^x^T'j >y 

[0 0 4 0] B3-H5tt«»»tt*Bia^a*5 < fctfx 
-f -yfBBfat LTOCPU4i:J;9T*l$n-5® 



M2 0 0 0-3 2 9 6 

10 

[0 0 4 1 ] £t\ X^y^s 1 0<^-7v3>+- 
<7)OXHJ:0> EPSn> hD-^(r2tT«5mEEV 1 £ 

tffv 2 <Dw&&£tfmnm&tiWiW^& 1 ii^-r^m 

(a) , 02 (b) , 02 (e) II^Tii 9T*5o * 

ft. nmvi<D&mtitfffi%:m\zmi,T^tiii. z<d& 

[0 0 4 2]^T, CPU4H V2 
8^&<^ (XT77s 9) , S^^fi*^ «6K^$tlfc 

0) o 

[0 0 4 3] *>U ««aAit*©3©SBT«|&«IE 
VI, V2(7)E«*^J¥««a)ttHrtimi:^ntf, «* 
»&t«S«^»§rt*Si*T-5. 02 (d) 

<*n* «t 5 n, r ^m-v^tzmm^ h)i?±> 

»Sah^^-fe>*l 0 8 S^MHioTd^ai 

[0044] i.i"fna)«^ ! bBJfflS:«a-r*<z)«saT 

bOMW^tel^HH CPU4H ffismffc- 

h i i/^ (5#;uh) s^iLoi/^ (o#;no 

(X5^:7s ll)o 

[0 0 4 5] S*^tb{I^^§^cEPS=3>hD-^ 

for, mw}mzm±u&n&&th2titz&&izi*, m 

35i££ftfclr* e EP*>, Xr77s 9—X^^^s 1 
[0 0 4 6] Xt77s 1 0^2pJgije*^Xi3i 

0^0, nmgismzm£>z&*wumMfr 

fe&ZnUfr-ifzm^tlZte. CPU4l^f77s 2(7) 
QWlzmiL* Xf77s 2-XT77s S^jffli 

[0 0 4 7 ] ZKORB, K^^h^^-tr>1f 1 0 8£>£Zfi 
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/\>\tMZftmT%W&%(D^t}*fe&?% 0 

»te*0)J&^ffiT s -^Ji^-iiT s ^EP Sn 

>hu-^{-ai*-r^o fit, f&^ftT s £gtt£E 
PS3>hP-7H fl^lT s , IP*>, 31fe#tlcfc^ 

[0 0 4 8] IE^H4o^^^S;h;i,^iz>+M 0 8 

[0049] fit, mmmmv i &&\imt%temj£& 

• x<7^2#-t:;ux ■ ^-^^tictoTS^W^^^ 

U ffia^tfc^t^f S<t LTCDC PU4H XT77 
s 2(D^'Jffl i ^T7x-;l/ • X-T <Dm^^T 

20 

[0 0 5 0] 7i-Jb - X-f ^^^BBBStftfcBLfcC 
PU4H tiRS*77^F$t7 KLT«?SS#<7)S6 

Uf77s 1 2) 0 CPU4H SiP5* 

T*Hft»ji6*isii[^a i a> £ tti* <* nr »$ttu me a 

©«*«TsftR*ii* (X^77s 1 3) , 

*j£»EE<Z)2. 5#;H-t— aUTt^^S^ J £ J PJ»J"r 30 
Z> Uf77s 14) a 

[0051] fit, »aanfe*(^jB^fiiTs^^« 

SfBil/T(0CPU4H s <Z)tea**,£«JE 

Xt77s 1 2-Xf77s 1 4C0fflS*«0SUHfT 

[ 0 0 5 2 ] «a*tt*«JM*» 1 tt, 7x-jU-X^ 
y^2^HBT^fim©aBT«SSCh^^-t>itl 0 4o 

•^ossssu t(Dm\zihtiy^ >&mcz>zt\z£ 

ft^T. tftl&LtiXTV? s 1 2-XT77S 1 

[0 0 5 3 ] ft^T* «»A7-Xr7'J>^ 
HJ;*/W-T->X H8ffi^»LT^^)«aTTffi» so 



(d) 4dJ:^07 (g) iZTfiLfzUJkmtittmmL, ffi 

tom&tift&mz'ktinz t^-ottzt «fc ^ 0 *** 

»»K*HTtt, H2 (d) *3cfctf|g2 (g) KST« 
©■till, *ltt»ft*^«a<*Tfe*4rH««UT^< 

HHWf*t£i;fciLT*>, IK^Xt7'J>^-a> 

W:l<ftofcon:twiw, xt- 

[0 0 5 4] 71-il^ • x< y5 L 2**iBBr*B[ 

t>«fc^U gsfctt. iSMS:h^il>it 1 0 8«J<Dffl31 
Hct 0Br3£©»#ii*ffiSB«HK-t >-tJ- 1 0 8 G)ffi*«r 

[0 0 5 5] ^UT, H8ilMfiA©»*iT s At 

fflfiiT*msft*t, cpimh «ai«i6Aatfff 

&l<Ofls»£:f?Jt£-t*\ T±d^56^Ih1K6HH i 

^ (5^h) SftttLoW (OtfJUH CDmEil 

^ttim^chLTEPSr]>hP-^liai^T^ U77 
7s 1 5) o 

[0056] z\<Dmi$&&m^fcmmtf&K>m*n%i£ 

TaJ*$tl«frtS©T, «Atf, i2 (g) (D^mXlZ 
^^X^T<ko\Z, EPSa>hD-70A*fi§fiX 
t7U >^ • A> K;KZ)»fP©#JiH|«t)0ft< 777 

Kc«»ii«*sn, z<dw* ffiwmtb&miz&zrty 
-Tisxhfim^fttte&o m2 (g) t»»# 
ftfflfiftLTLou^ (o#;n-) (7)it^^^jffl-r 

[0 0 5 7 ]*TC CPU4H KSSH^t/^ 
1 0 8tlffll>&nTV**««V 1 (Ogm^^SiE^fflU 

mmLT^zfr&frzmm-tzfr (xr77s i 6) , 
77s 1 6commm&mQ&L^ft[sT^(Diki£'&m 
[0058] fttimmwth o (o#)ih) <nm 

ft&lhm^tfE P s n > h a- ^IzAJj 2 tL&rtZ><D 

[0 0 5 9] fit, zoftmmmwznmv i ogi 



13 



(8) 



4#^2 000-3296 

14 



tttofc*£Htt, CPU4H hii, mmm^yy^f 

^5*^*«giJ-J-* (Xf77s 1 7) „ Xt77s 1 7 

tt. CPU4H 5Eti, «S5tHU*-fe>-tfl 0 8^£ 

«»JL (Xf77s 18) , «£HBr*3KfcW-n«, X 
7^7s 1 8<D«W«a«r»0»U*ff LT*©**» 

tO 0 6 0] ««MBIB*ttLoU^ (0#;H>) <£>g 

a. KMSh;i^^-tr>it i o 8 &w\zmmw$>z>ti3$x 

[0 0 6 1 ] Xf^7s 1 8©«»JI8*^Kitt 

ofc«£, tt«flEEV 1 ^jE#Ha«L/. * 

«3ia:h^^"t:>-9-i o 8 coffin c feiiiE^ttffli^ 

CPU4H tfiS#77yF*UtyhlT (X^ 
7sl9) , 7x-;U ■ X^7f2^HD (X^y7s 

2 0) , jeh, :7^ny^£[e]&6(r££L o u^;u 

77s2 1) o 

[0 0 6 2 ] R*ttUi«#(D^*m; DEPS^>hD 

[0 0 6 3]*^ «l*JS«fe*H8fi^StUT^CP 

£ffiA g£*JD^LX, ZOtt€:&#XMtSS«fe*fltS^ 
8kllIlB*y-f >tLTK*L (Xt77s2 2) , Jg 

[0 0 6 4] f LT, »3£Snfcffi*y-f >©«ft«[*t 



*T0)M, SJffi£^<£lrLXX^y;7s 2 2-XT77 
s 2 3<B4a3*«0iIl,SlfTU ««I»I6;&8W#» 1 

[0 0 6 5] 3(DJ:^l:LT7T77s 2 2-Xf77 F 

s 2 3©aa**i»osiL*fT*n*i«jiti«i«i6*aj|[ 

[0 0 6 6] l^oT, ^J^.H V i«is<oa#i?m:o 

K^h;i,d7-fe>it i o s^scDttjaca*^*** 

<&^Xl>*#SgT*B«EEV 1 ^Si»l:agLfcJ;5 

7'J >y • /N>FJU£J#{£LX^£3$lrX^7U># ■ 
A> F ;!/ (7)1!) II « < & * £ H o fc m JS7^££T <£> 

20 #3. tt«s«^isiaL^»^o4fa»jife*fB^fflTs 
o>^ft:<7)— «*0 2 (g) wEBBxmftjft-c^-r. » 

43, i2 (d) *cttfH2 (g) t«tiv 1 c 
IEtt«JSl/XfrS>X^7'J >^ • M> K;W*MkffbTfc 

[0 0 6 7 ] f IT, *»^7-Xf7U >^tf>ft^£ 
jE*ft«*liaiBS-&fcCPU4tt, B^T77s9 

77s 5<O*<JS«J[l31S:a0 3lLSIfTLT, m/E^SH^r 
[0 0 6 8 ] m/Eli^E^ 3 CJ:oTliilEV 1 COfg; 

|pJ1£T£>£ 0 (IU 7x-;b • x-f ^^2cDir^*7 • :* 

7ll^J; 0 t)5feH«fffiffiIslK 3 ft £o TtllEV 1 

*gd:LT0CPU4H (BEiH«l: LTXf7 7s 
7(D^iT'1^1^77yF^t7hL, XT77s8 
40 Mit7i-^ • X-f -y^2 SUBSWe^r-y 
7s 1 2(D®^(I^fT-r-?)3 < h(lft^ = 7T77s 1 2 

[0 0 6 9] «aEEffi®gS3lr«±:t>T5PiSlHlBl 

0 6c^tti^m/Ec, «a»iie*jR*^g i (DftjimK. 

d, B2StHi^-tr>-y- 1 o 8^EPS3>hn-7i: 

«BEVl<7D±#^fflStlfc«^ g-T^il, ^777 
s 4i^Xf7 7s 5«|iJ«lT'i«|li^/: 
S^ll^, CPU4BtfiS«7 7yF4t7 h-tt-Td 
so Xry^s 8£lB0)i!ii4*i6t§ e Hoi, ZCD^I^ 
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teX^yXs 1 7<t>mm%ztf{&tUr), Xr77s 1 
8H^tt-5^MSh;i/^-tr>1t 1 0 8(Dttl^^EEc 
my 2* 43cktf, Xt77s 1 9tl43frt^>SilSft7^ 

XT77s 5©WJ8iJfflaT«Ul$tl-5a*<7)*<tt«jB 

l 6©*JjgiJ»31(zJ;oTV imffcoiE«^®^56ig$n 
[0 0 7 0] -36»J^«i:LT, 5I<E*'tlS*$ 10 

* * r £ < b a ■& * r £ K J: o T t> 89 a 2 £ ra 41 CD 2ft * £ j£ tfL 
[0 0 7 1 ] 

[0 0 7 2] ««AtjE#<C«18lca»Lfcr <h£ 

fi«EEO!»Br#<7)-I^WfeS*0«^tI«, A9-7r 

ft/^iHI^t^K cdt\ x^r y >^ • a> k;k& 

imwcDffiwmw] 

[02] B*il»18<Dh;i,^i:>iti5J:tf*ltt*l6»fll 
I^at E p s n > h □-7i:Ht ^idff ^< ^ >y© 

-0*J£^-f ^ >^^- hT, 02 (a) teEPS 

f^-rm. 02 (b) teEPsn^-hD-^irtt-r^sJE 

V2 0)ft^i|^'f^>^^m 0 2 (c) teEP 



0> 02 (d) te«£^MI^i:>l*lr*fT*«JEV 1 

<&#j8BB4&*-f ^>^^m 02 (e) ttttRMie 

thu 02 (f) tt*«i»jife*ai[#^eo*iiw^»fp. 
^^f^>^m 02 ( g ) ttttttftieftgui 

[0 3] «li^flfe^jliS^43J:^x-f v^*g»^at 

1 x <d c p u n j: o t a nz> mm <d m, m £ ^-r 7 □ 
[04] racpu»ij:-3T^ifi$n*«i3i(D«B&s:^r 

[05] BCPl ? i:i-3T*ll3n-5l!H©WSST 

[0 6] — Xt-T U >^*BKT*fc 

^W@g^^<7)--^^J(IO^T^T'7 f n^^0T$> 

[0 7] h;U^ii>-9-*ct««IS«ft*flM(^&i:EP 
S 3 > h □ -^frlWraiMt^-f ^ >^-ft5H*J£^ 
T^^^>^t-hT, 07 (a) fiEPS3>hP 
-^CittT^mffV 1 0)«*&Mte^-f ^ >y*^TH. 
07 (b) «EPS3>hn- 5H*rr*«EEV2<7)#t 
^^-1'^>^m 07 (c) «EPSn>h 

u-7m<ocpu<Dmftmth&^ $>#*jK?ms 07 
(d) ««^sch;i/^-fe>itnM"r^)«EEv 1 (Dm&m 

*ft*-f S>y«rSrH, 0 7 (e) ttttl&tiM&:b3U(^ 
gHWt^^EV 2 (D«|&ite^>f = >^^^tn, 0 

7 (f) ^«^^^^^©^SW^Si^^te^< 

^>mm 07 (g) te«»»«fe*«*^Ka>e> 

[SF-^COIK^] 

2 7x-;i/ • x-r ^ 

4 cpu (»ai»tt*iHfi^a, x<7f*rflfg) 

5 mm^ 

10 0a, 100b ttffin-f ;U 

ioia, 101b mm^-ui 

1 0 2 »«IslB 

10 3 A'777 

10 4a, 104b fii£[Elg& 

1 0 5 JtR@K 

1 0 6 ?S 

1 0 7 mmmtimm^ 

10 8 «S5t h^*-fe>iJ- 

109 h^^^ajss 
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